Steady-state kinetic characterization of sesquiterpene synthases by gas chromatography-mass spectroscopy.
Sesquiterpene synthases produce a wide variety of structurally diverse hydrocarbon products from a single substrate: farnesyl pyrophosphate. Each enzyme will often produce a multitude of products for which the kinetic efficiency is traditionally measured using a radioactivity assay. Here, we introduce a gas chromatography-mass spectroscopy-based assay to measure the formation of a single abundant product from which the kinetic parameters of the enzyme in question can be elucidated. We present an accounting of experimental components and considerations, such as solution conditions and instrument parameters, necessary to perform a standardized vial assay experiment. Further, we outline pilot experiments to establish analyte quantification and the linear range of enzyme concentration versus reaction velocity. Finally, we describe a protocol for a steady-state kinetics experiment, and the processing of experimental data to produce a Michaelis-Menten plot enabling one to derive kinetic parameters.